Induction of specific-locus and dominant-lethal mutations by cyclophosphamide and combined cyclophosphamide-radiation treatment in male mice.
Cyclophosphamide is the most widely used antineoplastic agent. It is also used to condition patients for bone-marrow transplantations. Because of the general interest of this compound we initiated a systematic study of the induction of dominant-lethal and specific-locus mutations in male mice. In addition, we investigated the induction of specific-locus mutations by the combined treatment of cyclophosphamide and ionizing radiation. A dose of 40 mg/kg bw of cyclophosphamide caused dominant-lethal mutations in male mice only in the 1st and 2nd week after treatment. A dose of 120 mg/kg induced dominant-lethal mutations in the mating intervals 1-21 days posttreatment. No dominant lethal mutations were observed after the 3rd week. The same differential spermatogenic response was observed for the induction of specific-locus mutations. Cyclophosphamide induced recessive mutations exclusively in spermatozoa and spermatids. No mutations were recovered from treated spermatocytes and spermatogonia. In contrast to cyclophosphamide, radiation induces specific-locus mutations in all germ-cell stages. The pretreatment with cyclophosphamide 24 h before radiation enhanced the frequency of specific-locus mutations in spermatogonia. The distribution of the observed mutations among the 7 loci and their viability supports the hypothesis that these mutations were induced by radiation rather than by cyclophosphamide. The compound causes an immediate inhibition of DNA and RNA synthesis in spermatogonia. The inhibition very likely interferes with the repair process. The disturbance of the repair process is probably the cause of the synergistic effect for the induction of specific-locus mutations in spermatogonia of mice after pretreatment with cyclophosphamide 24 h before irradiation.